The Bar homeobox genes play an essential role during nervous system and eye development in Drosophila. We isolated a medaka Bar gene closely related to the Drosophila and mammalian Bar genes. In the medaka embryo, OlBar is expressed from gastrula stages onwards, in a region demarcating the presumptive prosencephalic-mesencephalic boundary. Later in development, OlBar transcripts are found in populations of differentiating neuronal cells of the brain and the retina. q
Results and discussion
The Drosophila BarH1 and BarH2 homeobox genes are necessary for the correct development of the eye and external sensory organs, and act as prepattern genes for the development of the fly notum (Higashijima et al., 1992a,b; Kojima et al., 1991; Sato et al., 1999) . Homologues of BarH1 and BarH2 have been isolated in mammals (Bulfone et al., 2000; Saito et al., 1998) . The mammalian MBH1, isolated in rat (Saito et al., 1998) , is able to regulate expression of the proneural gene Mash1 and the atonal-related neurogenin2 in cultured P19 teratocarcinoma cells, and therefore may play a role in vertebrate neurogenesis by regulating bHLH genes.
In order to investigate Bar gene function during vertebrate development, a Bar homologue (OlBar) was isolated in the medaka fish (Oryzias latipes) (Fig. 1) . Alignment of the deduced amino acid sequence of OlBar with the other Bar proteins showed high similarity to human and mouse BARHL1 (Bulfone et al., 2000) (89 and 88% identity, respectively), and to rat MBH1 (Saito et al., 1998 ) (65% identity). The region of highest similarity is located in the homeodomain (100% identical to human and mouse BARHL1 and 93% identical to rat MBH1). On the other hand, the C-terminus is 100% identical to BARHL1, but only 68% identical to MBH1.
Expression of OlBar is first detected at late gastrula stage (stage 16), in a transversal domain in the neural plate ( Fig.  2A) . Subsequently, OlBar-positive cells become located medially, due to the migration of lateral cells to the forming neural axis (stage 17, Fig. 2D ). This region corresponds to the forming anterior encephalic furrow in the ventral side of the embryo (Ishikawa, 1997) , separating prosencephalic and mesencephalic brain regions. We used Six3, Rx3 and Pax6 expression (Loosli et al., 1998; Deschet et al., 1999) as morphological landmarks to precisely determine the OlBar expression domain (Fig. 2B ,E and data not shown). At late neurula stage (stage 18), the expression of OlBar overlaps with that of Pax6 in the region of the presumptive posterior diencephalon. This pattern of OlBar expression is maintained until organogenesis stages (stage 23), where it demarcates the presumptive mid-diencephalic boundary (Fig. 2C,F) .
At subsequent organogenesis stages (stages 25-31), OlBar expression is detected in the dorsal and ventral aspects of the diencephalon (Fig. 2G,I ,L). Other domains of OlBar expression are the cerebellum anlage, the rhombic lips and the retina (Fig. 2G,L,O) . During organogenesis, OlBar is upregulated also in a superficial rostral area of the optic tectum where the first differentiating cells are located (stage 28, data not shown) (Nguyen et al., 1999) . Subsequently, expression extends to the entire tectal plate (stage 30), but excluded from the surrounding marginal zone containing proliferating cells E-mail address: jochen.wittbrodt@embl-heidelberg.de (J. Wittbrodt).
( Fig. 2H ,M, red arrows). Transverse section through the tectum shows OlBar expression in the deepest part of the tectal plate, where the latest differentiated cells are located (Nguyen et al., 1999) (Fig. 2N ).
In the retina, OlBar expression follows the differentiation of ganglion cells (Fig. 2O-Q) . During organogenesis (stage 25), expression starts in the innermost central part of the retina, where the first differentiating ganglion cells are located (McCabe et al., 1999) (Fig. 2O ). Subsequently (stage 28), expression spreads peripherally (Fig. 2P) , and is finally localized in the entire retinal layer, but slightly downregulated in the centralmost part (Fig. 2I,Q) . To better examine the location of OlBar in the retina, we compared the expression of the marker gene Vsx1, expressed in bipolar cells (Passini et al., 1998; Winkler et al., 2000) , to that of OlBar. Transverse section through the eye confirms that OlBar expression is restricted to the innermost retinal layer corresponding to the ganglion cell layer (Fig. 2Q) .
Taken together, our results show that OlBar is expressed in differentiating regions in the brain and retina of the developing medaka embryo. to the manufacturer. The sequence has been submitted to the EMBL database for an accession number.
Materials and methods

Cloning of OlBar cDNA
Whole-mount in situ hybridization
Whole-mount hybridization was performed as described (Loosli et al., 1998) . Hybridized embryos were cryostat sectioned at a thickness of 30 mm. In the homeodomain, OlBar shares 81 and 85% identity with BarH1 and BarH2, respectively. In the C-terminus, OlBar is 43 and 42% identical to BarH1 and BarH2, respectively. . cb, cerebellum; ce, cerebellum anlage; d, diencephalon; GCL, ganglion cell layer; hy, hypothalamus; INL, inner nuclear layer; l, lens; mes, mesencephalon; ot, optic tectum; pr, prosencephalon; r, retina; rl, rhombic lips; vd, ventral diencephalon.
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